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REMARKS 

L Introdticrion 

In response to the Office Aciioa ckted Februaiy 26, 2007, ple^ise add new claims 42-43, and 
consider the following reniarks. 

IL Office Acrion Double Patenting Rejection 

In paragraphs 1 and 2, the Office Acdon provisionally rejects claims 27-42 under the 
judidflUy-cteated doctrine of double patenting as being unpatentable over claims 27-42 of co- 
pending application serial number 2004/0113838. 

The Applicants respectfidly traverse this rejection. Application serial number 2004/0113838 
has issued as U.S. Patent No. 6,762,716, which does not include claims 27-42- 

IIL The Cited References and die Subject Tnyenrion 
A. The Ghazvinian Reference 

U.S, Patent No. 5^936,570, issued August 10, 1999 to Ghazvinian et aL discloses a system for 
acquiring the beacon of a satellite and synchronizing data transmission between the satclUtc and a 
gtound terminal. The ground terminal conducts a search for a satellite to be acquired. The search 
may be based on previously developed information fi:om which the locadon of die sateUite can be 
predicted and, thus, limited to a small area of the sky, or cover a large area of the sky in accordance 
with a search routine. After the beacon of a satellite is acquired, the geographic area served by the 
satellite is determined If the satellite does not serve the cell within which the groimd terminal is 
located, a furdicx satellite search is couducted, which may be based in part on information contained 
in the beacon of the acquired satellite. After the sarellite serving tlie cell contaioiiig the ground 
terminal is acquired, a test is made to determine how long the sateUice will coatLane to cover the cell. 
If the time period is short, communication waits until the next satellite to cover the cell is acquired 
If the time period is loag, communication is allowed to hcffca. The beacon is also xised by die grouind 
terminal to: 0 accurately time uplink data transmissions; (n) estimate uplink Doppler^ Doppler rate, 
and Doppler rate derivative and use this information to pre-compensate die carrier firequency of the 
uplink data transmissions for Doppler variations; and (iiJ) estimate the carrier &equency of downlink 
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data tt2Lastrd^siQn(si) by continuous^ Clacking the beacon canicir Brequency and scaling che result by a 
suitable scaling factor- 

B. The Patouraux Reference 

U.S, Patent No. 6,804,986, issued October 19, 2004 to Patouraux discloses a method and 
apparatus for detetmining a calibrated value for the yaw angle of a satellite. The method allows the 
determination of the yaw angle of a satellite from the reading of two different sensors measuring the 
zoU and/or pitch angles, provided that the rcfcxcnce point of the two sensors are not identicaL A 
description is given basically for geostationary satellites but the method can be applied direcdy to 
satellites which are stationary with respect to any star. The method can be employed for circular and 
non-drcular orbits. 



TV. Office Action Prior Art Rejections 

In paragraph 3, the Office Acdon rqecced claims 27-42 under 35 U,S-C. § 103 as 
unpatentable over Ghazvinian in view of Patouraux. Applicants respectfully traverse these 
rejections. 

With Regard co Claims 27 and 35 : Claim 35 recites: 

y^ff apparatus for rvdficing ihc asymmetry error in a beacon^ ruherein ih beacon mmpri^s of mnltipk beams, 
and ^ach beam is formed from a multiplicity of feed channels^ comprising the sttp of: 
means for computing asymmetry angles; and 

mans forming the asymmetry angles to correct the beacon sensor measurements. 
According co the Office Action: 



Regarding claim 35, Ghazvinian teaches means for computing asymmetry angles; and means 
for using die asymmetry angles to correct the beacon sensor measurements (CoL 2 lines 8- 
62). 

The cited portion of the Gha^svinian reference recites: 

In Accozdancc with diis invention a system for acquiririg the beacon of a satellite serving a ground tcxczuDal and 
synchronizing data transmissions between the satellite and die gtound tennmal h provided. The ground 
temiinal conducts a search for a satellite to be acquired. The search may be based on infonnaiion resulting 
from pnor data transmissions from which the location of the saieUite can be predicted and, thus, limited to a 
small area o£ rhc sky, or cover a large area of the sky -when no prediction ixiformadon cadsts or the prc^ction 
mFomifl fiott is unreliable. After the beacon of a satellite is acquired, die footpdnt of the t»ate!litc is determined. 
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If die footprint of the satellite does not cover the cell in which the ground temiinfll is located, a further search 
is conducted, which may be based in part on infotmatioa contained in the beacon of the acqwicd satellite. 
Afiec the satellite serving the cell in ^x^iich die ground leiminal is located is acquired, the groimd terminal is 
synchronized to the saieDiie. 

In accordance with further aspects of this invention, after the beacon of the satelliie serving the ground 
terminal cell is acquired, a test is made to determine bow long the satellite will continue to serve the ceL If the 
time period is shorty communicatioii wait(^ until the next satellite to ^rve the ground remunal cell is positioned 
for acquisition. If the time period is long, commumcadon is allowed to begin. 

In accordance wti^i other suspects of this invention, the ground tcrminnl uses the beacon to accucatety point die 
antenna of the ground terminal toward the satellite serving die ceD within which the ground terminal is located* 

In accordance with, further aspects of this invendor^ the ground terminal uses the beacon to accurately time 
uplink data transmissions. 

In accordance widi still other aspects of this invention, the ground terminal also uses the beacon to estimate 
uplink Doppler, Doppler rate» and Dopplcr me dcdvadve and uses the estimate to pre-compensate the caxxicr 
&equeacy of the uplink signal for Doppler and Doppler rate. 

In accordance with yet other aspects of this invennon, the ground tenninal uses the beacon to continuously 
track downlink carrier frequency by continuously tracking die beacon earner frequency and scaling the result by 
a suitable scaling faaor. 

As will be readily appreciated £com die foregoing summazy, die ground terminals of the LEO satellite data 
communication system use the beacon of the sateUite serving a ground terminal in various ways to accomplish 
various results. Specifically, the beacon is used to enable accurate antenna pointing, uplink earner ficequency 
synchionixadon, data frame synchronization, and downlink carrier frequency synchroni2ation- Such usage of 
the beacon enables the ground terminals to rapidly achieve network (c.g., satellite) acquisition and 
synclijconization, and accurately time uplink traffic transmissions in order to maximize thai data that may be 
transmitted to and fi:om the serving UBO satellite. 

The first paragraph of die foregoing text discloses the use of a beacon disposed on a satellite 
to aid in the acquisition of the satellite feotn a ground terminaL The second paragraph discloses that 
the after acquiring the satellite, die ground terminal determines ho long that satellite vtSI condnue to 
serve die cell in which the ground station resides. The third paragraph discloses the ground station 
using the beacon on the satellite to accutarely point the ground terminal antenna. The remaining 
paragraphs detail more information regarding how beacon on the satellite is used to help the ground 
sradon to acquire and use the satellite. 

However, die foregoing text docs not disclose anything analogous to computing an 
asyiniiKftry error in a beacon. The cited portions of the Ghazvinian reference reach using a satellite 
beacon to enable accurate acquisition and ground antenna pointing. Gbazvinian teaches a system • 
wherein it is assumed that there are either no beacon beam errors (or diac they can be neglected). 
Hence, there is no computarion of asymmetry an^es^ and no nodon of using asynxmetry angles to 
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correct beacon sensor mcasuxements. As far as die Applicants cm ascertain, Ghazvinian, in feet, 
docs not use the term ''asymmetcic'^ or any of its roots. 
The Office Action also indicates: 

Patouraux teaches means for computing asymmetry angles; and means for using 
the asymmetry angles to correct the beacon sensor measurements (Col. 4 lines 40-61). 
Therefore, it wonld have been obvioiis at die time of the invention to one of ordinary skill in 
die art at the rime die invention was made to incotporate a beacon sensor as taught by 
Patouranx into Ghazvinian's beacon signal in order to provide fast measurements (CoL 1 
lines 47-59) 

The cited pordon of Patouraux recites: 

As an cx^unplc, two sensors used on-bcwd the ASTRA sarellites are considered in die foUowiiig, bur different 
kinds of ticnsors may be used as well. Out $eii«or U an optical infirsiicd earth sensor assembly (ESA) \ndi the 
subnadii point N (center of the earth) »s its icfcrcncc point. The odier sensor is a beacon sensor \oirh die 
gtound station G as its reference point. Each sensor issues xoU and pitch angle attituctc criors defining the 
difference between the direction it points to, its "boresight", and its reference point (idcniified by points G and 
N). The satellite transmits die telemeoy values of the mKisnred roll and pitch angles of bodi sensors to the 
ground station which records them for further processing and/or analysis. The roll and pitch exxorii^ of u lea^t 
one of die sensors are also sent to the on-board processor for roll and pitch control 

It should be noted again ihat the method explained below extends to any kind of pair of sensors measuring roll 
and pitch angles oi two linear combinadon of diese angles, as long as die reference points G and N of the two 
sensors are different. In addition, the method can also readily be extended to a point N not being on the center 
of the earth. 

The foregoing does not appear to disclose anydiing analogous to computing asymmetry 
angles or using such computed angles to correct beacon sensor measurements. In fact, the 
Patouraux reference does not appear to disclose any correction whatsoever to the beacon angles. 

The Applicants also respectfully disagree that it would have been obvious at die time of the 
invention to one of ordinary skiU in the art at the rime the invention was made to incorporate a 
beacon sensor as taught by Patouraux into Ghazvinian's beacon signal in order to provide fast 
measurements. In face, Gha^vinian and Patouraux describe entbccly different and tmrelated systems, 
and there does not appear to be any speed advantage in modifying Ghazvinian as described in 
Patouraux. 

Claim 27 recites analogous features and is patentable for the same reasons. 
With Respect to Claim 28 and 36: According to die Office action: 
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. . , Patoutaux teaches wherein the means for using the asymmetry angles to correct the 
beacon sensor measurements includes means for using the asymmeny angles as beacon bias 
angles (CoL 4 lines 40-61). 

As described above* Patouraux does not disclose asymmetry angles at all» and does not 

describe xising them as bias angles. The analysis of claim 28 is analogous, 

With^especjLro_Claim 29 and 37: According to die Office Action, 

_,^Ghazvinian teaches wherein the means for using die asymmetry ai^es to correct the 
beacon sensor measurements includes means for using die asymmetry angles as time-varying 
beacon bias angles (CoL 2 lines B^62). 

The Applicants respectfully disagree, because Ghazvinian does not teach asymmetry angles. 

V. Dependent Claims 

Dependent claims 28-34 and 36-42 incorporate the limitations of thdx related independent 
claims, and are therefore patentable on this basis. In addition, these claims redte novel elements 
even mote remote ftom the dted references. Accordingly, the Applicant respectfully requests that 
these claims be allowed as welL 

VI. New Claims 

New claims 42-43 are presented for the first time in this Amendment. For the reasons 
described above, new claims 42-43 are patentable over the prior art of record, and the Applicant 
respectfully requests the allowance of these claims as welL 
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VTL Conclusion 

Li view of die above, it is submitted that this appHcatioa is now in good order for allowance 
and sxich allowance is respectfully solicited. Should die Examtaet believe minor matcets still remain that 
can be resolved in a telephone interview, the Examiner is urged to call Applicants' undersigned 
attorney. 



Respectfully submitted, 

GATES & COOPER LLP 
Attorneys for Applicant(s) 

Howard Hughes Center 
6701 Center Drive West, Suite 1050 
Los Angeles, California 90045 
(310) 641^8797 

^ ^^^^ 

Name: Victot G. Cooper 
Rjcg.No.: 39,641 



DacK May 29, 2007 
VGC/bjs 
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